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COLOR CONVERSION OCCLUSION AND 
ASSOCATED METHODS 

RELATED APPLICATIONS 

This application is a continuation and claims the benefit 
under 35 U.S.C. S 120 of U.S. patent application Ser. No. 
13/234,371 titled “Color Conversion Occlusion and Associ 
ated Methods’ filed Sep. 16, 2011, the content of which is 
incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to the field of lighting devices 
and, more specifically, to enclosures for lighting devices hav 
ing a conversion material located adjacent to an occlusion to 
convert and reflect light in a desired output direction, and 
associated methods. 

BACKGROUND OF THE INVENTION 

Lighting devices that include a conversion material may 
conveniently allow the conversion of light from a source light 
into light of a different wavelength range. Often, Such con 
version may be performed by using a luminescent, fluores 
cent, or phosphorescent material. These wavelength conver 
sion materials may sometimes be included in the bulk of 
another material, applied to a lens or optic, or otherwise be 
located in line with the light emitted from a light source. In 
Some instances the conversion material may be applied to the 
light source itself. A number of disclosed inventions exist that 
describe lighting devices that utilize a conversion material 
applied to an LED to convert light with a source wavelength 
range into light with a converted wavelength range. 

However, LEDs and other lighting elements may generate 
heat during operation. Applying a conversion material 
directly upon a lighting element may cause the coating to be 
exposed to an excessive amount of heat resulting in decreased 
operational efficiency of the conversion material. 

In the past, proposed solutions have attempted to isolate the 
color conversion material from the heat generated by the 
lighting element by locating the conversion coating on an 
enclosure. After light is emitted from the lighting element, it 
may then pass through the conversion coated enclosure prior 
to illuminating a Volume. However, coating the entire Surface 
of the enclosure may require copious amounts of conversion 
coating materials, increasing the production cost of a lighting 
device employing this method. 

Alternatively, previously proposed solutions have dis 
closed applying a conversion material to a lens, through 
which the light emitted from a light source may pass. Less 
conversion material may be required to coat the Surface area 
of the lens, as opposed to the interior of an enclosure. How 
ever, the lens may need to be large enough to allow light to 
pass with Sufficiently wide projection angle, thereby requir 
ing a large Surface area. Although applying a conversion 
coating to a lens may be an improvement to applying the 
coating to an entire enclosure, the lens-based proposed solu 
tion is still not optimal. 

There exists a need for an enclosure for lighting devices 
that provides an ability to receive a light emitted from a light 
Source in one wavelength range, convert the source light into 
a converted light having a converted wavelength range, and 
reflect the converted light in a desired output direction. There 
further exists a need for a light converting enclosure that 
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2 
performs the wavelength conversion operation away from a 
heat generating light source with a minimal color conversion 
aca. 

SUMMARY OF THE INVENTION 

With the foregoing in mind, embodiments of the present 
invention relate to a light converting device that may advan 
tageously receive a source light emitted from a light Source in 
a source wavelength range, convert the source light to a con 
Verted light within a converted wavelength range, and reflect 
the converted light in a desired output direction. The light 
converting device, according to an embodiment of the present 
invention, may perform the wavelength conversion operation 
away from the light source, advantageously increasing the 
efficiency of the conversion operation by decreasing the 
amount of heat to which the conversion coating may be 
exposed. The Source light may also be converted to a con 
Verted light in a concentrated area, reducing the amount of 
conversion material required to achieve the desired conver 
sion effect. By providing a light converting device that may 
advantageously convert and reflect light in one operation, 
away from the heat generating light source, embodiments of 
the present invention may benefit from reduced complexity, 
size, and manufacturing expense. 

These and other objects, features, and advantages, accord 
ing to various embodiments of the presenting invention, are 
provided by a light converting device that may include an 
enclosure and an occlusion. A conversion material may be 
located adjacent to the occlusion. The occlusion may be at 
least partially located within the enclosure to receive a source 
light within a source wavelength range which may be emitted 
from a light source. The occlusion may be defined by an 
arcuate shape. 
The conversion material may convert the source light 

within a source wavelength range to a converted light within 
a converted wavelength range. Furthermore, in some embodi 
ments, the conversion material may comprise a first conver 
sion element that converts the source light to a first converted 
light having a wavelength within a first conversion wave 
length range, and a second conversion element that converts 
the source light to a second converted light having a wave 
length within a second conversion wavelength range. The 
converted light may then be reflected by the occlusion in a 
desired output direction. Alternately, Source light may be 
received by the occlusion and reflected as a converted light 
from the occlusion to the enclosure. From the enclosure, the 
converted light may be reflected to the desired output direc 
tion. Alternatively, the convertedlight may propagate through 
the enclosure to the desired output direction. 
The light converting device, according to an embodiment 

of the present invention, may additionally include one or 
more occlusion Support, which may be connected to the 
enclosure and the occlusion. The occlusion Support may have 
a first end and a second end, which may be located opposite to 
the first end. The first end of the occlusion support may be 
connected to an interior Surface of the enclosure. The second 
end of the occlusion Support may be connected to the occlu 
Sion. Alternately, the occlusion and occlusion Support may be 
combined as one monolithic device. 
The light converting device, according to an embodiment 

of the present invention, may include a conversion material 
comprised of luminescent, fluorescent, and/or phosphores 
cent materials. Such as phosphors or quantum dots. The 
Source light may be a monochromatic light. The source light 
may also be within a source wavelength range of a blue or 
ultraviolet spectrum. A source wavelength range within the 
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ultraviolet spectrum may be between 200 nanometers and 
400 nanometers. Additionally, a source wavelength range 
within the blue spectrum may be between 400 nanometers 
and 500 nanometers. The light Source may be a light emitting 
diode (LED). 
A method aspect, according to an embodiment of the 

present invention, for converting a source light to a converted 
light, using a light converting device having a conversion 
material located adjacent to an occlusion. The method may 
include receiving the Source light within a source wavelength 
range at the occlusion. The method may additionally include 
converting the source light into a converted light, and reflect 
ing the converted light from the occlusion toward a desired 
output direction. The converted light may intermediately be 
reflected by the occlusion to an enclosure, from which the 
converted light may be reflected in the desired output direc 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation view illustrating internal elements 
of a light converting device according to an embodiment of 
the present invention. 

FIG. 2 is a top plan view of the lighting converting device 
illustrated in FIG. 1. 

FIG.3 is a side elevation view illustrating internal elements 
of a light converting device according to an embodiment of 
the present invention and illustrating a path of light as it is 
converted from a source light to a converted light including a 
light source at a bottom portion of an enclosure. 

FIG. 3A is a side elevation view illustrating internal ele 
ments of a light converting device according to an embodi 
ment of the present invention and illustrating a path of light as 
it is converted from a source light to a converted light. 

FIG. 4 is a side elevation view illustrating internal elements 
of a light converting device according to an embodiment of 
the present invention and illustrating a path of light as it is 
converted from a source light to a converted light. 

FIG. 5 is a flow chart illustrating a light conversion and 
reflection operation, as performed using an embodiment of 
the light converting device according to of the present inven 
tion. 

FIG. 6 is a flow chart illustrating a light conversion and 
reflection operation, as performed using an embodiment of 
the light converting device according to of the present inven 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings, in 
which preferred embodiments of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi 
ments set forth herein. Rather, these embodiments are pro 
vided so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those 
skilled in the art. Those of ordinary skill in the art realize that 
the following descriptions of the embodiments of the present 
invention are illustrative and are not intended to be limiting in 
any way. Other embodiments of the present invention will 
readily suggest themselves to such skilled persons having the 
benefit of this disclosure. Like numbers refer to like elements 
throughout. 

In this detailed description of various embodiments of the 
present invention, a person skilled in the art should note that 
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4 
directional terms, such as “above.” “below,” “upper,” “lower.” 
and other like terms are used for the convenience of the reader 
in reference to the drawings. Also, a person skilled in the art 
should notice this description may contain other terminology 
to convey position, orientation, and direction without depart 
ing from the principles of the present invention. 

Referring now to FIGS. 1-6, a light converting device 10, 
according to an embodiment of the present invention, is now 
described in greater detail. Throughout this disclosure, the 
light converting device 10 may also be referred to as a system 
or the invention. Alternate references of the light converting 
device 10 in this disclosure are not meant to be limiting in any 
way. 
As perhaps best illustrated in FIG. 1, the light converting 

device 10 according to an embodiment of the present inven 
tion may includes an occlusion 20 to converta Source light 42 
into a converted light 46 (FIG. 3). The converted light 46 may 
be reflected by the occlusion 20 to an enclosure 50, which 
may, in turn, reflect the converted light 46 in a desired output 
direction 60. A conversion material 30 may be located adja 
cent to the occlusion 20 to convert the source light 42 into the 
converted light 46, as will be described in greater detail 
below, and as perhaps best illustrated in FIG. 3. 
As illustrated, for example, in FIG.3, the occlusion 20 may 

receive the source light 42. The source light 42 may originate 
from a light source 40. The light source 40 may include light 
emitting diodes (LEDs) capable of emitting light in a source 
wavelength range. Other embodiments of the present inven 
tion may include Source light 42 that is generated by a laser 
based light source 40. Those skilled in the art will appreciate 
that the source light 42 may be provided by any number of 
lighting devices, which may include, but should not be lim 
ited to, additional light emitting semiconductors. 
The Source wavelength range of the source light 42 may be 

emitted in blue or ultraviolet wavelength ranges. However, a 
person of skill in the art, after having the benefit of this 
disclosure, will appreciate that LEDs capable of emitting 
light in any number of wavelength ranges may be used in the 
light source 40, in accordance with this disclosure of embodi 
ments of the present invention. A skilled artisan will also 
appreciate, after having the benefit of this disclosure, addi 
tional light generating devices that may be used in the light 
Source 40 that are capable of creating an illumination. 
As previously discussed, embodiments of the present 

invention may include a light source 40 that generates source 
light 42 with a source wavelength range in the blue spectrum. 
The blue spectrum may include light with a wavelength range 
between 400 and 500 nanometers. A source light 42 in the 
blue spectrum may be generated by a light emitting semicon 
ductor that is comprised of materials that may emit a light in 
the blue spectrum. Examples of such light emitting semicon 
ductor materials may include, but are not intended to be 
limited to, zinc selenide (ZnSe) or indium gallium nitride 
(InGaN). These semiconductor materials may be grown or 
formed on Substrates, which may be comprised of materials 
such as sapphire, silicon carbide (SiC), or silicon (Si). Addi 
tionally, an embodiment of the light source 40 may include a 
light emitting semiconductor that is removed from the Sub 
strate. In this embodiment, the light emitting semiconductor 
may optionally be bonded to another Surface or material. A 
person of skill in the art will appreciate that, although the 
preceding semiconductor materials have been disclosed 
herein, any semiconductor device capable of emitting a light 
in the blue spectrum is intended to be included within the 
scope of the embodiments of the present invention. 

Additionally, as previously discussed, embodiments of the 
present invention may include a light source 40 that generates 
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Source light 42 with a source wavelength range in the ultra 
violet spectrum. The ultraviolet spectrum may include light 
with a wavelength range between 200 and 400 nanometers. A 
Source light 42 in the ultraviolet spectrum may be generated 
by a light emitting semiconductor that is comprised of mate 
rials that may emit a light in the ultraviolet spectrum. 
Examples of Such light emitting semiconductor materials 
may include, but are not intended to be limited to, diamond 
(C), boron nitride (BN), aluminum nitride (AIN), aluminum 
gallium nitride (A1GaN), or aluminum gallium indium nitride 
(AlGainN). These semiconductor materials may be grown or 
formed on Substrates, which may be comprised of materials 
such as sapphire, silicon carbide (SiC), or Silicon (Si). Addi 
tionally, an embodiment of the light source 40 may include a 
light emitting semiconductor that is removed from the Sub 
strate. In this embodiment, the light emitting semiconductor 
may optionally be bonded to another Surface or material. A 
person of skill in the art will appreciate that, although the 
preceding semiconductor materials have been disclosed 
herein, any semiconductor device capable of emitting a light 
in the ultraviolet spectrum is intended to be included within 
the scope of the embodiments of the present invention. 
A person of skill in the art will appreciate that the substrate 

and semiconductor materials discussed in the preceding illus 
trative embodiments have been included only as examples, in 
the interest of clarity, and without any intent to be limiting. 
Skilled artisans will likewise appreciate a plethora of addi 
tional semiconductors, Substrate materials, and combinations 
thereof, which may be used to create a light emitting semi 
conductor that may emit a source light 42. As such, those of 
skill in the art will appreciate that the additional substrate and 
semiconductor materials, and configurations including those 
materials, are intended to be included within the scope and 
spirit of the present invention. 
The light source 40, according to an embodiment of the 

present invention, may include an organic light emitting 
diode (OLED). An OLED may be a comprised of an organic 
compound that may emit light when an electric current is 
applied. The organic compound may be positioned between 
two electrodes. Typically, at least one of the electrodes may be 
transparent. 

In an additional embodiment of the light converting device 
10 of the present invention, the light source 40 may include an 
electroluminescent material. An electroluminescent material 
may be included within the definition of a light emitting 
semiconductor. A light source 40 including electrolumines 
cent materials may be comprised of organic and/or inorganic 
materials. Skilled artisans will appreciate that light may be 
emitted as a result of an electric Voltage, generated from a 
direct current (DC) or alternating current (AC) source, being 
applied across the electroluminescent material. In an embodi 
ment of the light source 40 including an electroluminescent 
material, the electric Voltage may cause the electrons to enter 
an excited State through impactionization. Light may then be 
emitted as the energy of the electrons decay back to the 
ground state. Additional embodiments of the light source 40 
that include an electroluminescent material will be apparent 
to a person of skill in the art, and are intended to be included 
within the scope of light converting device 10 disclosed 
herein. 

The source light 42 may be converted by the conversion 
material 30 into a converted light 46 with an organic wave 
length range, or wavelength range that triggers psychological 
cues within the human brain. This wavelength range may 
include a selective portion of the source light 42. These 
organic wavelength ranges may include one or more wave 
length ranges that trigger positive psychological responses. 
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6 
As a result of a positive psychological response, the brain may 
affect the production of neurological chemicals, such as, for 
example, by inducing or Suppressing the production of mela 
tonin. The positive psychological responses may be similar to 
those realized in response to natural light or Sunlight. 
A person of skill in the art will appreciate that the light 

converting device 10 may receive a source light 42 that is 
monochromatic, bichromatic, or polychromatic. A mono 
chromatic light is a light that may include one wavelength 
range. A bichromatic light is a light that includes two wave 
length ranges that may be derived from one or two light 
Sources 40. A polychromatic light is a light that may include 
a plurality of wavelength ranges, which may be derived from 
one or more light sources 40. Preferably, the light converting 
device 10, according to an embodiment of the present inven 
tion, may include a monochromatic light. However, a person 
of skill in the art will appreciate bichromatic and polychro 
matic light sources 40 to be included within the scope and 
spirit of various embodiments of the present invention. 
The light converting device 10, according to an embodi 

ment of the present invention, may additionally include an 
enclosure 50, which may enclose or encompass the other 
elements of the light converting device 10. The enclosure 50 
may be constructed from a plethora of materials, such as, for 
example, a polycarbonate material. The enclosure 50 may be 
a structure of any shape or length, which may partially or 
entirely enclose the other elements of the light converting 
device 10, according to an embodiment of the present inven 
tion. Presented as a non-limiting example, illustrative shapes 
may include, for example, cylindrical, semi-cylindrical, coni 
cal, pyramidal, arcuate, round, rectangular, or any other 
shape. 

Referring now to FIGS. 1-3, structurally, the enclosure 50 
may include walls 56 to enclose a volume. The walls 56, and 
therefore the enclosure 50, may be further defined by a top 
portion 54 and a bottom portion 52. The top portion 54 and 
bottom portion 52 of the enclosure 50 may completely 
enclose the interior elements of the light converting device 10 
or partially enclose the interior elements. Additionally, as 
perhaps best illustrated in FIG. 3A, the top portion 54 and/or 
bottom portion 52 of the enclosure 50 may remain open to 
expose the interior elements to the space that may exist 
beyond the enclosure 50. With the bottom end 52 of the 
enclosure 50 opened, a source light 42 may be received by the 
occlusion 20 that may be originated externally. 
The additional elements of the light converting device 10, 

according to an embodiment of the present invention, may be 
enclosed within the enclosure 50. Such elements may include 
the light Source 40, occlusion 20, occlusion Support 26, and/or 
additional elements that may exist in one or more embodi 
ments of the present invention. Additionally, the aforemen 
tioned elements may be enclosed completely or partially 
within the enclosure 50. 

For example, an occlusion 20 may include its bottom end 
23 within the volume enclosed by the enclosure 50. The 
occlusion 20 may also be connected to and Supported by 
occlusion Supports 26 at its top end 22, outside of the Volume 
enclosed by the enclosure 50. The occlusion 20 will be dis 
cussed in greater detail below. Those skilled in the art will 
appreciate that the occlusion 20 and the occlusion Supports 26 
may be integrally formed as a monolithic unit, or may be 
separated into different pieces that are connected with one 
another by any number of connections. 
The walls 56 of the enclosure 50 may be defined by an inner 

Surface and an outer Surface. The inner Surface of the enclo 
sure 50 may face the volume enclosed by the enclosure 50. 
Conversely, the outer surface of the enclosure 50 may face the 
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opposite direction of the inner Surface, facing the atmospheric 
volume excluded by the enclosure 50. 
The inner surface of the enclosure 50 may be comprised of 

a reflective material to reflect the light that may be directed 
from the light source 40 to the inner surface of the enclosure 
50, or reflected from the occlusion 20 to the inner surface of 
the enclosure 50. In an alternate configuration, the inner sur 
face of the enclosure 50 may be coated with, or otherwise 
include, a light reflective material, providing the desired light 
reflective qualities. Those skilled in the art will appreciate that 
any amount of the inner surface of the enclosure 50 may 
include the reflective material, i.e., only a portion of inner 
surface of the enclosure may include the reflective material. 
Additionally, the walls 56 of the enclosure 50 may be trans 
parent or translucent, allowing a portion of the light received 
by the walls 56 to be transmitted through the enclosure 50. A 
person of skill in the art will appreciate additional configura 
tions of the enclosure 50, after having the benefit of this 
disclosure, that are included within the scope and spirit of 
embodiments of the present invention. 

Continuing to reference FIGS. 1-2, additional features of 
the light converting device 10, according to an embodiment of 
the present invention, will now be discussed in greater detail. 
More specifically, the occlusion 20 will now be discussed. An 
occlusion 20 is an object that may be located between the light 
source 40 and the desired output direction 60. The term, 
occlusion 20, reflects its nature, since it may obstruct or 
occlude the direct pathway of the source light 42 emitted by 
the light source 40 to a desired output direction 60. The 
occlusion 20 may be positioned to intercept, or receive, the 
source light 42 emitted from the light source 40. 
The occlusion 20 may be constructed from a myriad of 

materials, such as, for example, a polycarbonate material. The 
occlusion 20 may additionally be sculpted or configured to 
reflect the received source light 42 in a reflected direction, 
such as toward the enclosure 50. Examples of various shaped 
configurations of the occlusion 20, provided without limita 
tion, may include a dome, arch, bulge, bubble, bend, semicir 
cular, Slant, camber, diagonal, incline, pitch, catawampus, or 
other shaped configuration that may reflect light in a desired 
direction. For clarity in the following disclosure, the occlu 
sion 20 will be depicted and discussed to be configured with 
a dome shape. A person of skill in the art will appreciate that 
the use of a dome is for illustrative purposes only, and is not 
intended to limit the light converting device 10 in any way. 
The following embodiment is presented for illustrative 

purposed, and is not intended to be limiting. As perhaps best 
illustrated in FIGS. 1 and 2, the occlusion 20 may be further 
defined to include a top end 22 and a bottom end 23. The top 
end 22 of the occlusion 20 may be positioned such that the 
Surface of the top end 22 may approximately face away from 
the light source 40. Conversely, the bottom end 23 of the 
occlusion 20 may face the light source 40. As a result, the 
bottom end 23 of the occlusion 20 may receive and reflect the 
source light 42 emitted by the light source 40. 
The reflective surface of the occlusion 20, located at its 

bottom end 23, may reflect the light to the enclosure 50, which 
may subsequently reflect the light in the desired output direc 
tion 60. Possible configurations of the occlusion 20 to reflect 
light to the enclosure 50, from which the light may be 
reflected in the desired output direction 60, may include, as 
non-limiting examples, domed, arched, bulged, semicircular, 
orarcuate configurations. Skilled artisans should not limit the 
shape of the occlusion 20 to the aforementioned examples. 
This reflection may perhaps be best illustrated in FIG. 3 

Alternately, the reflective surface of the bottom end 23 of 
the occlusion 20 may reflect the source light 42 emitted from 
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8 
the light source 40 in the desired output direction 60. This 
alternate configuration may not include reflecting the con 
verted light from the enclosure 50. Possible configurations of 
the occlusion 20 to reflect light in the above mentioned man 
ner may include, as non-limiting examples, Slanted, bent, 
diagonal, angled, or pitched configurations. This reflection 
may perhaps be best illustrated in FIG. 4. 
The occlusion 20 may be connected to the enclosure 50 via 

an occlusion Support 26. The occlusion Support 26 may be 
defined to include a first end 27 and a second end 28. The first 
end 27 of the occlusion support 26 may be operatively con 
nected to the occlusion 20 to support and provide stability to 
the occlusion, included within the enclosure 50. Such opera 
tive connections may include, but should not be limited to, 
adhering, Welding, gluing, bonding, Screwing, inserting, 
wedging, or otherwise connecting. Those skilled in the art 
will also appreciate that embodiments of the present inven 
tion contemplate that the occlusion Support 26 and the occlu 
sion 20 may be integrally formed as a monolithic unit. 
The second end 28 of the occlusion support 26 may be 

operatively connected to the enclosure 50 to support and 
provide stability to the occlusion 20 and, additionally, the 
occlusion Support 26. Such operative connections may 
include, but should not be limited to, adhering, welding, 
gluing, bonding, Screwing, inserting, wedging, or otherwise 
connecting. Those skilled in the art will also appreciate 
embodiments of the present invention that contemplate an 
enclosure 50 having an integrally formed occlusion 20 with 
occlusion Supports 26. 
One or more occlusion supports 26 may be included in the 

light converting device 10, according to an embodiment of the 
present invention, as may be necessary to provide the desired 
stability and security of the occlusion 20 located at least 
partially within the volume enclosed by the enclosure 50. A 
person of skill in the art will appreciate that the occlusion 
Support 26 may be of any shape, size, or configuration that 
may allow the occlusion 20 to be supported at least partially 
within the enclosure 50. 
As a non-limiting example, the occlusion Support 26 may 

be an elongated, narrow member, Such to provide Support to 
the occlusion 20 while minimally obstructing light. Alter 
nately, as a second non-limiting example, the occlusion Sup 
port 26 may include one of many fins, which may collectively 
act as a heatsink to dissipate heat away from the occlusion 20 
during operation. A person of skill in the art will appreciate 
various additional configurations and embodiments of the 
occlusion support 26 after having the benefit of this disclo 
SUC. 

The bottom end 23 of the occlusion 20 may include an 
adjacently located conversion material 30. In an embodiment 
of the present invention, the conversion material 30 may be a 
coating applied to the bottom end 23 of the occlusion 20 to 
alter the Source wavelength range of the Source light 42 into a 
converted wavelength range of the converted light 46, which 
is perhaps best illustrated in FIG. 3. 

In an alternate embodiment, the conversion material may 
be included within the bulk material of the occlusion 20. 
Including the conversion material 30 within the bulk material 
of the occlusion 20 is intended to be included in the definition 
of being located adjacent to the occlusion 20. In this embodi 
ment, the conversion material 30 may be suspended or incor 
porated in the bulk material that comprises the occlusion 20. 
The bulk material may include, but should not be limited to, 
glass or plastic. In a non-limiting example, wherein the con 
version material 30 is included in a plastic occlusion 20, the 
solid occlusion 20 may beformed or molded from plastic in a 
liquid state. The conversion material 30 may be infused into 
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the liquid plastic prior the solidification of the plastic into a 
solid occlusion 20. A person of skill in the art will appreciate 
that, in the present non-limiting example, the conversion 
material 30 may be infused into liquid plastic homoge 
neously, methodologically, sporadically, or randomly. 
The conversion material 30 is preferably provided by a 

phosphor or quantum dot material, capable of converting a 
light with a source wavelength range into a light with one or 
more converted wavelength ranges. However, it will be appre 
ciated by skilled artisans that any material that may be 
capable of converting a light from one wavelength range to 
another wavelength range may be applied to the occlusion 20 
and be included within the scope and spirit of the embodi 
ments of the present invention. 
A conversion material 30, Such as a material based on a 

fluorescent, luminescent, or phosphorescent material, may 
alter the wavelength range of light that may be received by 
and emitted from the material. A source wavelength range 
may be converted into one or more converted wavelength 
range. As discussed above, the material may be included in a 
conversion coating or the bulk material of the occlusion 20. 
However, it will be appreciated by skilled artisans that any 
wavelength conversion material capable of converting a light 
from one wavelength range to another wavelength range may 
be included as the conversion material 30, and is intended to 
be included within the scope and spirit of the embodiments of 
the present invention. 
As discussed above, a source light 42 may include a mono 

chromatic, bichromatic, or polychromatic light emitted by 
one or more light sources 40. For the sake of clarity, refer 
ences to a source light 42, and its corresponding source wave 
length range, should be understood to include the light emit 
ted by the one or more light sources 40 received by the 
occlusion 20 of the light converting device 10. Correspond 
ingly, a source wavelength range should be understood to be 
inclusive of the wavelength ranges included in monochro 
matic, bichromatic, and polychromatic source lights 42. 

Additionally, a source light 42 with a source wavelength 
range may be converted by the conversion material 30 into a 
converted light 46 with multiple converted wavelength 
ranges. The use of multiple phosphor and/or quantum dot 
elements may produce a light that includes multiple discrete 
or overlapping wavelength ranges. These wavelength ranges 
may be combined to produce the converted light 46. For 
further clarity in the foregoing description, references to a 
converted light 46, and its corresponding converted wave 
length ranges, should be understood to include all wavelength 
ranges that may have been produced as the Source light 42 
may pass through the conversion material 30. 

Luminescence is the emission of light without the require 
ment of being heated. This is contrary to incandescence, 
which requires the heating of a material. Such as a filament 
through which a current may be passed, to result in illumina 
tion. Luminescence may be provided through multiple pro 
cesses, including electroluminescence and photolumines 
cence. Electroluminescence may occur as a current is passed 
through an electronic Substance, such as a light emitting diode 
or a laser diode. Photoluminescence may occur as light from 
a first wavelength range may be absorbed by a photolumines 
cent material to be emitted as light in a second wavelength 
range. Photoluminescent materials may include fluorescent 
materials and phosphorescent materials. 
A fluorescent material may absorb light within first wave 

length range. The energy of the light within the first wave 
length range may be emitted as light within a second wave 
length range. The absorption and emission operation will be 
described in greater detail below. A non-limiting example of 
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a fluorescent material may include the material used in a 
fluorescent lightbulb. Fluorescent materials may include, but 
should not be limited to, phosphors and quantum dots. 
The use of phosphorescent material involves absorption 

and emission of light, similar to use of a fluorescent material, 
but with differing energy state transitions. These differing 
energy State transitions may result in a delay between the 
absorption of light in the first wavelength range and the emis 
sion of light in the second wavelength range. A non-limiting 
example of a device that may utilize a phosphorescent mate 
rial may include glow-in-the-dark buttons on a remote con 
troller. Phosphorescent materials may include, but should not 
be limited to, phosphors. 
A phosphor Substance may provide an illumination when it 

is energized. Energizing of the phosphor may occur upon 
exposure to light, such as the Source light 42 emitted from the 
light source 40. The wavelength of light emitted by a phos 
phor may be dependent on the materials from which the 
phosphor is comprised. Typically, phosphors may convert a 
source light 42 into a converted light 46 within a wide con 
verted wavelength range, as will be understood by skilled 
artisans. 
A quantum dot Substance may also provide an illumination 

when it is energized. Energizing of the quantum dot may 
occur upon exposure to light, such as the source light 42 
emitted from the light source 40. Similar to a phosphor, the 
wavelength of light emitted by a quantum dot may be depen 
dent on the materials from which the quantum dot is com 
prised. Typically, quantum dots may converta Source light 42 
into a converted light 46 within a narrow converted wave 
length range, as will be understood by skilled artisans. 
The conversion of a source wavelength range into a con 

Verted wavelength range may include a shift of wavelength 
ranges, which may be known to those skilled in the art as a 
Stokes shift. During a Stokes shift, a portion of the source 
wavelength range may be absorbed by a conversion material, 
which may be included in the conversion material. The 
absorbed portion of the source light 42 may include light 
within a selective wavelength range, such as, for example, a 
biologically affective wavelength range. This absorption may 
result in a decreased intensity of light within the source wave 
length range. 
The portion of the source wavelength range absorbed by 

the conversion material may include energy, causing the 
atoms or molecules of the conversion material to enter an 
excited State. The excited atoms or molecules may release 
Some of the energy caused by the excited State as light. The 
light emitted by the conversion material may be defined by a 
lower energy state than the source light 42 that may have 
caused the excited State. The lower energy state may result in 
wavelength ranges of the converted light 46 to be defined by 
light with longer wavelengths. A person of skill in the art will 
appreciate additional wavelength conversions that may emita 
light with shorter wavelength ranges to be included within the 
Scope of the present invention, as may be defined via the 
anti-Stokes shift. 
As will further be understood by a person of skill in the art, 

the energy of the light absorbed by the conversion material 30, 
which may include a conversion material, may shift to an 
alternate energy of light emitted from the conversion material 
30. Correspondingly, the wavelength range of the light 
absorbed by the conversion material may be scattered to an 
alternate wavelength range of light emitted from the conver 
sion material. If a light absorbed by the conversion material 
undergoes significant scattering, the corresponding emitted 
light may be a low energy light within a wide wavelength 
range. Substantial scattering characteristics may be definitive 
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of a wide production conversion material. Such as, but not 
limited to, a phosphor. Conversely, if the light absorbed by the 
conversion material undergoes minimal scattering, the corre 
sponding emitted light may be a low energy light within a 
narrow wavelength range. Minimal scattering characteristics 
may be definitive of a narrow production conversion material, 
Such as, but not limited to, a quantum dot. 

In an embodiment of the light converting device 10 of the 
present invention, a plurality of conversion materials 30 may 
be located adjacent to the bottom end 23 of the occlusion 20 
to generate a desired output color. For example, a plurality of 
phosphors and/or quantum dots may be used that are capable 
of generating green, blue, and/or red converted light 46. 
When these conversion materials 30 are located adjacent to 
the bottom end 23 of the occlusion 20, it may reflect light in 
the converted wavelength range of the corresponding conver 
sion material 30. 

For clarity, the following non-limiting example is provided 
wherein the occlusion 20 may be coated with, or may other 
wise include, a yellow conversion material 30, which may be 
provided by a yellow zinc silicate phosphor material. The 
light source 40 may include a blue LED. The yellow zinc 
silicate conversion material 30 may be evenly distributed on 
the bottom end 23 of the occlusion 20, which may result in the 
uniform reflection of blue source light 42 as white converted 
light 46. The creation of white converted light 46 may be 
accomplished by combining the converted light 46 with the 
source light 42. The converted light 46 may be within a 
converted wavelength range, including a high intensity of 
light defined within the visible spectrum by long wave 
lengths, such as yellow light. The source light 42 may be 
within a source wavelength range, including a high intensity 
of light defined within the visible spectrum by short wave 
lengths, such as blue light. By combining the light defined by 
short and long wavelength ranges within the visible spectrum, 
Such as blue and yellow light, respectively, an approximately 
white light may be produced. 
A person of skill in the art, after having the benefit of this 

disclosure, will appreciate that conversion materials 30 that 
produce light in a wavelength range other than white, green, 
blue, and red may be applied to the occlusion 20 and therefore 
be included within the scope and spirit of various embodi 
ments of the present invention. A skilled artisan will addition 
ally realize that any number of conversion materials 30, 
which may be capable of producing converted light 46 of 
various converted wavelength ranges and corresponding col 
ors, may be located adjacent to the occlusion of the light 
converting device 10, according to an embodiment of the 
present invention, and still be included within the scope of 
this disclosure. 

The preceding example, depicting a yellow Zinc silicate 
color conversion material 30 is not intended to be limiting in 
any way. Instead, the description for the preceding example 
has been provided for illustrative purposes, solely as a non 
limiting example. A skilled artisan will appreciate that any 
wavelength range, and therefore any corresponding color, 
may be produced by a conversion material 30 located adja 
cent to an occlusion 20 and remain within the scope of 
embodiments of the present invention. Thus, the light con 
Verting device 10, according to an embodiment of the present 
invention, should not in any way be limited by the preceding 
example. 

With continuing reference to FIG.3, additional features of 
the light converting device 10 according to an embodiment of 
the present invention are now described in greater detail. 
More specifically, the desired output direction 60 of the con 
verted light 46 will now be discussed. After a source light 42 
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has been converted by the occlusion 20 into a converted light 
46, it may be reflected in a desired output direction 60. As 
discussed above, the reflection of the converted light 46 may 
additionally be reflected by the enclosure 50 before it may be 
directed in the desired output direction 60. The light convert 
ing device 10, according to an embodiment of the present 
invention, may reflect the converted light 46 generally in the 
desired output direction 60, wherein the reflected light may 
diffuse into a Volume. Such as a room or stage. The converted 
light 46 reflected by the light converting device 10 may thus 
illuminate the volume. 
The light converting device 10, according to an embodi 

ment of the present invention, may advantageously convert 
the wavelength range of a source light 42 and reflect the same 
in one operation. More specifically, the light converting 
device 10, according to an embodiment of the present inven 
tion, may receive a source light 42, convert the source wave 
length range of the Source light 42 into a converted wave 
length range of a converted light 46, and reflect the converted 
light 46 in a desired output direction 60. 
The source light 42 may be generated by one or more light 

sources 40. The light source 40 may include at least one light 
generating element, as previously discussed, which may 
include LEDs, laser diodes, electroluminescent materials, 
and/or other light emitting semiconductors. A skilled artisan 
will appreciate that although the light source 40 is described 
as including a light emitting semiconductor, any light gener 
ating structure may be used and remain within the scope and 
spirit of embodiments of the present invention. 
An LED may emit light when an electrical current is passed 

through the diode in the forward bias. The LED may be driven 
by the electrons of the passing electrical current to provide an 
electroluminescence, or emission of light. The color of the 
emitted light may be determined by the materials used in the 
construction of the light emitting semiconductor. The forego 
ing description contemplates the use of semiconductors that 
may emit a light in the blue or ultraviolet wavelength range. 
However, a person of skill in the art will appreciate that light 
may be emitted by light emitting semiconductors of any 
wavelength range and remain within the breadth of embodi 
ments of the invention, as disclosed herein. Effectively, a light 
emitting semiconductor may emit a source light 42 in any 
wavelength range, since the emitted Source light 42 may be 
subsequently converted by a conversion material 30 located 
adjacent to the occlusion 30 as it is reflected in the desired 
output direction 60. 

Referring now to FIGS. 3 and 5, with an initial focus to 
FIG. 3, an example of the operation of the light converting 
device 10, according to an embodiment of the present inven 
tion, will now be discussed. A conversion material 30 may be 
located adjacent to the occlusion 20. The conversion material 
30 may be located adjacent to the bottom end 23 of the 
occlusion, as a non-limiting example. More specifically, 
without limitation, the conversion material 30 may be located 
adjacent to a reflective surface on the bottom end 23 of the 
occlusion to receive the source light 42 emitted by the light 
source 40. 
The conversion material 30 may convert the source light 42 

into a converted light 46. With the conversion material 30 
located adjacent to the occlusion 20, the source light 42 may 
be converted into a converted light 46 as it may be reflected by 
the reflective surface of the occlusion 20. 

Focusing now on flowchart 100 of FIG. 5, perhaps best 
viewed along with FIGS. 1-3, an example of the transmission, 
conversion, and reflection of light resulting from the opera 
tion of the light converting device 10, according to an embodi 
ment of the present invention, will now be discussed in greater 
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detail. Starting at Block 102, a source light 42 may be 
received and reflected by the occlusion 20 (Block 104). The 
Source light 42 may be emitted, for an example, by a light 
source 42. As the source light 42 is received and reflected by 
the occlusion 20, an amount of unconverted source light 42 
may pass through the conversion material 30. Accordingly, 
the source light 42 may be converted into the converted light 
46 and reflected by the occlusion 20 via a reflective surface 
(Block 108). The converted light 46 may then be received and 
reflected by the enclosure 50 (Block112). Next, the converted 
light 46 may travel from the enclosure 50 in the desired output 
direction 60 (Block 114), ending the conversion operation of 
the present example at Block 116. 

Referring now to FIG. 6, perhaps best viewed along with 
FIG. 4, an additional example of the transmission, conver 
Sion, and reflection of light resulting from the operation of the 
light converting device 10, according to an embodiment of the 
present invention, will now be discussed in greater detail. 
Starting at Block 122, a source light 42 may be received and 
reflected by the occlusion 20 (Block 124). The source light 42 
may be emitted, for an example, by a light source 42. As the 
source light is received and reflected by the occlusion 20, it 
may pass through the conversion material 30. Accordingly, 
the source light 42 may be converted into the converted light 
46 and reflected by the occlusion 20 via a reflective surface 
(Block 128). The converted light 46 may then travel from the 
occlusion 20 in the desired output direction 60 (Block 134), 
ending the conversion operation of the present example at 
Block 136. 

In an embodiment of the present invention, during the 
conversion and reflection operation described in Block 108, 
the source light 42 may pass though the conversion material 
30 located adjacent to the bottom end 23 of the occlusion 20 
and undergo a first wavelength conversion into an interim 
light. The interim light may then be reflected by the occlusion 
20 in the desired output direction 60, or alternately to the 
enclosure 50. As previously discussed, the occlusion 20 may 
include a reflective surface at its bottom end 23 to reflect light. 
After being reflected, the interim light may again pass 
through the conversion material 30. 

Accordingly, the light may pass through the conversion 
material 30 twice, since the conversion material 30 may be 
located adjacent to the Surface of the occlusion 20. By passing 
the source light 42 through the conversion coating 30 twice, 
the light converting device 10, according to an embodiment of 
the present invention, may advantageously require the less 
conversion material 30 to the convert the source light 42 into 
a desired amount of converted light 46, with the desired 
converted wavelength range. As the interim light may pass 
through the conversion material 30, the interim light may 
undergo a Subsequent wavelength conversion into the con 
verted light 46. The converted light 46 may then continue to 
travel in the desired output direction 60, which may include 
being intermediately reflected by the enclosure 50. 
Due to the isolation of the conversion material from the 

heat generating elements, such as the light Source 40, and the 
double conversion operation, as described above, the light 
converting device 10, according to an embodiment of the 
present invention, may beneficially reduce the Volume and 
quantity of the conversion material 30 that may be required to 
perform the conversion operation at the occlusion 20 to 
achieve a desired converted wavelength range. This reduction 
of conversion material 30 required to convert the source light 
42 into the converted light 46 may advantageously provide 
increased efficiency and decreased cost of material. 
Many modifications and other embodiments of the inven 

tion will come to the mind of one skilled in the art having the 
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benefit of the teachings presented in the foregoing descrip 
tions and the associated drawings. Therefore, it is understood 
that the invention is not to be limited to the specific embodi 
ments disclosed, and that modifications and embodiments are 
intended to be included within the scope of the appended 
claims. 
What is claimed is: 
1. A light converting device comprising: 
an enclosure that is at least one of transparent and translu 

cent; 
an occlusion; and 
a conversion material located adjacent to and generally 

conforming to a contour of at least part of the occlusion; 
wherein at least part of the occlusion is located within the 

enclosure to receive a source light within a source wave 
length range; 

wherein the conversion material is configured to convert a 
Source light to a converted light within a converted 
wavelength range; 

wherein the occlusion is adapted to reflect the converted 
light through the enclosure to a desired output direction. 

2. The light converting device of claim 1 further compris 
ing an occlusion Support connected to the enclosure and the 
occlusion. 

3. The light converting device of claim 1 wherein the con 
version material is selected from the group consisting of 
phosphors, quantum dots, luminescent materials, and fluo 
rescent materials. 

4. The light converting device of claim 1 wherein the con 
version material comprises a first conversion element config 
ured to convert the source light to a first converted light within 
a first conversion wavelength range and a second conversion 
element configured to convert the source light to a second 
converted light within a second conversion wavelength range. 

5. The light converting device of claim 4 wherein the 
Source light is a polychromatic light having a plurality of 
wavelength ranges. 

6. The light converting device of claim 5 wherein the first 
conversion element is configured to convert light withina first 
wavelength range of the plurality of wavelength ranges of the 
Source light; and wherein the second conversion element is 
configured to convert light within a second wavelength range 
of the plurality of wavelength ranges of the source light. 

7. The light converting device of claim 1 wherein the 
Source light is a monochromatic light. 

8. The light converting device of claim 1 wherein the 
Source light originates at least partially externally from the 
housing. 

9. A light converting device comprising: 
an enclosure; 
an occlusion connected to the enclosure via an occlusion 

Support; and 
a conversion material located adjacent to and generally 

conforming to a contour of at least part of the occlusion, 
the conversion material comprising: 
a first conversion element configured to converta Source 

light to a first converted light within a first conversion 
wavelength range; and 

a second conversion element configured to convert the 
Source light to a second converted light within a sec 
ond conversion wavelength range; 

wherein at least part of the occlusion is located within the 
enclosure to receive a source light within a source wave 
length range; and 

wherein the occlusion is adapted to reflect the first and 
second converted lights toward a desired output direc 
tion. 
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10. The light converting device of claim 9 wherein the 
conversion material is selected from the group consisting of 
phosphors, quantum dots, luminescent materials, and fluo 
rescent materials. 

11. The light converting device of claim 9 wherein the 
Source light is a polychromatic light having a plurality of 
wavelength ranges. 

12. The light converting device of claim 11 wherein the first 
conversion element is configured to convert light withina first 
wavelength range of the plurality of wavelength ranges of the 
Source light; and wherein the second conversion element is 
configured to convert light within a second wavelength range 
of the plurality of wavelength ranges of the source light. 

13. The light converting device of claim 9 wherein the 
Source light is a monochromatic light. 

14. The light converting device of claim 9 wherein the 
Source light originates at least partially externally from the 
enclosure. 

15. A method of converting a source light using a light 
converting device having an enclosure, an occlusion and a 
conversion material located adjacent to and generally con 
forming to a contour of the occlusion having first and second 
conversion elements, the method comprising: 

receiving the source light within a source wavelength range 
at the occlusion; 

converting by the first conversion element a portion of the 
source light into a first converted light within a first 
converted wavelength range; 

converting by the second conversion element a portion of 
the source light into a second converted light within a 
second converted wavelength range; and 
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reflecting the first and second converted lights from the 

occlusion toward a desired output direction. 
16. The method of claim 15 wherein the enclosure is at least 

one of transparent and translucent; and wherein the step of 
reflecting the first and second converted lights from the occlu 
sion comprises reflecting the first and second converted lights 
in the direction of the enclosure. 

17. A method according to claim 15 wherein the source 
light is a polychromatic light having a plurality of wavelength 
ranges; the method further comprising the steps of 

converting by the first conversion element a portion of the 
Source light within a first wavelength range of the plu 
rality of wavelength ranges of the source light into a first 
converted light within a first converted wavelength 
range; and 

converting by the second conversion element a portion of 
the Source light within a second wavelength range of the 
plurality of wavelength ranges of the Source light into a 
second converted light within a second converted wave 
length range. 

18. The method of claim 15 wherein the conversion mate 
rial is selected from a group consisting of phosphors, quan 
tum dots, luminescent materials, and fluorescent materials. 

19. The method of claim 15 wherein a reflecting surface of 
the occlusion is arcuate. 

20. The method of claim 15 wherein the source light origi 
nates at least partially externally from the enclosure. 
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